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© An actuating device in combination with a lockable cylinder piston unit 



© According to an illustrative example of the inven- 
tion, a chair column comprises a lockable gas spring 
for height adjustment of the chair column. The gas 
spring is inserted into a stand tube of the chair 
column. The piston rod extends downwards and is 
rotatably fastened to a bottom part of the stand tube. 
The cylinder of the gas spring extends upwards out 
of the upper end of the stand tube. At the upper end 
of the cylinder there is provided in axial alignment 
with the axis of the cylinder a valve pin. A pushing 
member acts onto the valve pin. The pushing mem- 
ber is connected with a Bowden cable. One end of 
the Bowden cable core is fastened to a guide sleeve 
of the pushing member. The tube member of the 
Bowden cable acts onto the pushing member. The 
other end of the Bowden cable is connected to a 
releasing lever by which the valve can be opened. 
When the valve is opened, the working chambers 
located on both sides of a piston are interconnected 
so that height adjustment of the gas spring is possi- 
ble. 



Fig.1 
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BACKGROUND OF THE INVENTION 

Lockabl cylind r piston units ar used . g. in 
chair columns carrying a s at m mber for height 
adjustment of the seat member. They can also be 
us d for positioning a back rest of a chair or the 
lik . Moreover, they can be used for many indus- 
trial and household appliances where objects are to 
be positioned in various positions. There exists 
frequently the problem to provide a remote control 
of the locking system, e. g. in chairs the cylinder 
piston units for positioning the seat or the back rest 
should easily be controllable by the user of the 
chair when sitting on the chair. 

STATEMENT OF THE PRIOR ART 

From German Utility Model 79 20 645 it is 
known to unlock a lockable cylinder piston device 
by a Bowden cable. In this known embodiment, the 
Bowden cable is supported by one end of its tube 
member on a bracket which is fastened to the 
xt rnal end of the piston rod. The core of the 
Bowden cable extends beyond the end of the flexi- 
bl tube which is supported by the bracket. This 
end of the core acts onto a lever such that this 
iever can act onto a pushing rod, which pushing 
rod passes through a central bore of the piston rod 
and acts onto a valve member provided in a pas- 
sage between two fluid-filled working chambers of 
the cylinder piston unit. From this solution it ap- 
pears quite clear that the men skilled in the art 
have seen in the past a necessity to provide a 
transmission linkage when using a Bowden cable 
for actuation of the pushing pin in order to transmit 
th pulling action of the Bowden cable f s core into a 
pushing action necessary for actuation of the push- 
ing pin. The transmission means necessary for 
transmitting the pulling action of the Bowden cable 
cor to the pushing pin require a considerable 
space which is in many appliances not available. 

From German Patent Publication DE-AS 25 42 
182 adjusting elements for vehicle seats are known 
in which an automatic adjustment of the spring 
action of a gas spring occurs in response to the 
weight of the user of the seat. For adjustment of 
the height of the seat body a pushing pin is ac- 
tuat d by means of an actuating device. A valve 
body is lifted from the valve seat so that flow 
passages are opened. Such, a first piston within a 
working cylinder can be displaced upwards, until 
the desired height of the seat is achieved. The 
actuating device is provided at the bottom of the 
cylind r. An actuating d vie is not d scribed in 
detail. 



OBJECT OF THE INVENTION 

It is a first obj ct of the pr sent invention to 
provid an actuating d vice for combination with a 
5 lockable cylinder piston unit in using a Bowden 
cable such that the connection of the Bowden 
cable with the cylinder piston unit requires a mini- 
mum of space. 

A further object is to provide an actuating de- 
io vice for combination with a lockable cylinder piston 
unit which can easily be combined with the cyl- 
inder piston unit. 

A further object is to provide a highly reliable 
and secure operational connection between the ac- 
75 tuating device and the lockable cylinder piston unit. 

A further object of the present invention is to 
combine an actuating device and a lockable cyl- 
inder piston unit such that the transmission path 
between the operator's input member of the actuat- 
20 ing device and a locking valve of the cylinder 
piston unit can be freely selected and easily in- 
stalled. 

SUMMARY OF THE INVENTION 

25 

In consideration of at least one of the above- 
mentioned objects an actuating device is combined 
with a lockable cylinder piston unit. 

The cylinder piston unit comprises a cylinder 

30 unit having a cylinder unit axis and two ends. A 
cylinder cavity is defined axially between the two 
ends. The cylinder piston unit further comprises a 
piston rod axially movable through at least one of 
the two ends. A piston unit is connected to the 

35 piston rod inside the cylinder cavity and separates 
two fluid-filled working chambers from each other 
inside the cavity. Fluid flow passage means are 
provided for interconnecting the two working cham- 
bers. Valve means are allocated to the fluid flow 

40 passage means for selectively opening or closing 
the fluid flow passage means. The valve means are 
operatively connected with a pushing member hav- 
ing a pushing axis. The pushing member is guided 
by pushing member guide means along the push- 

45 ing axis. The fluid flow passage means is opened 
through the valve means in response to pushing 
the pushing member between a pushing member 
closing position and a pushing member opening 
position. The actuating device comprises a Bowden 

so cable having a firsi end portion in operational con- 
nection with the pushing member and a second 
end portion in operational connection with a 
Bowden cable operating mechanism. The Bowden 
cable comprises a flexible tub m mb r and a 

55 flexible core m mber guided within the flexible 
tub member. The fl xibl tube memb r has a first 
end portion adjac nt th first nd portion of th 
Bowden cable, and the flexible core member has a 



2 



3 



EP 0 595 357 A2 



4 



first end portion adjacent the first nd portion of th 
Bowden cable. Th first end portion of the flexible 
tube m mber is support d in a dir ction substan- 
tially parallel to th pushing axis by th pushing 
member. The first end portion of the core member 
is fastened by fastening means substantially fixed 
with respect to the pushing member guide means 
at least in a direction parallel to the pushing axis. 

Due to a substantially direct pushing action of 
the flexible tube member onto the pushing mem- 
ber, complicated transmission means as used in 
the past can be avoided such that the space re- 
quirement of the actuating device at the location of 
the operational connection between the cylinder 
piston unit and the first end of the Bowden cable 
are minimized. 

The first end portion of the core member pref- 
erably extends beyond the first end portion of the 
tube member. In this case, the first end portion of 
the core member may extend through internal core 
member passage means of the pushing member 
between an exit of the tube member and the fas- 
tening means. This again provides a most compact 
design of the cylinder piston unit at the location of 
its connection with the Bowden cable. 

The tube member may be supported by a tube 
member support face of the pushing member. This 
support face may be substantially orthogonal with 
respect to the pushing axis. 

The tube member support face may be adja- 
cent lateral positioning means positioning the first 
end portion of the tube member with respect to the 
pushing member in directions transverse to the 
pushing axis. Peferably, the first end portion of the 
tube member is received by a bore or hole of the 
pushing member, which bore is substantially par- 
allel or coaxial with respect to the pushing axis. 
This bore may have a bottom face providing a 
support face for the tube member and a side face 
acting as lateral positioning means for the first end 
portion of the tube member. Internal core member 
passage means may be provided and extend in- 
side the pushing member between the tube mem- 
ber support face and the fastening means by which 
the core member is anchored. 

The core member passage means may be 
provided by a laterally open slot of the pushing 
member. This is a most convenient design, be- 
cause the attachment of the Bowden cable to the 
cylinder piston unit is facilitated. 

The first end portion of the tube member may 
be provided with a tube member support sleeve or 
nipple to be supported by the pushing member. 
Alt rnatively, th tube m mb r may directly en- 
gage th support face of the pushing member. 

The first end portion of th core member may 
extend dir ctly from th xit of th first nd portion 
of the tube member toward a fastening location 



radially outsid th pushing member and stationary 
with respect to the pushing member guid means. 
In this cas , th first nd portion of th cor mem- 
ber may xtend from th first end portion of th 

5 tube member toward the fastening location along a 
path inclined with respect to the pushing axis. The 
inclination is selected such that lateral forces are 
as small as possible. 

The pushing member guide means may be 

10 provided by a guide sleeve. This guide sleeve may 
be inserted into a guide sleeve receiving cavity of 
the cylinder piston unit. In such a design, a fasten- 
ing means location for the first end portion of the 
core member may be provided on the guide 

15 sleeve. The guide sleeve may be fastened within 
the guide sleeve receiving cavity. This is a most 
convenient design, because the fastening of the 
first end portion of the core member is facilitated. 
The first end portion of the core member may be 

20 fastened to the guide sleeve before the guide 
sleeve is inserted into the guide sleeve receiving 
cavity. Such, a preassembled unit may be provided 
comprising the guide sleeve, the pushing member 
and the Bowden cable. This preassembled unit 

25 may be easily attached to the cylinder piston unit 
by inserting the guide sleeve into the guide sleeve 
receiving cavity and fastening the guide sleeve 
within this cavity. A most convenient design is 
obtained, when the guide sleeve is fastened within 

30 the guide sleeve receiving cavity by snapping en- 
gagement means of the guide sleeve and the guide 
sleeve receiving cavity mutually engageable in re- 
sponse to inserting the guide sleeve into the guide 
sleeve receiving cavity. Moreover, the guide sleeve 

35 may be provided with at least one projection, which 
projection is engageable and preferably snappingly 
engageable into a recess adjacent the guide sleeve 
receiving cavity. 

By using snapping engagement the connection 

40 between the preassembled unit and the cylinder 
piston unit can be most easily achieved. The snap- 
ping engagement may be such that it can be 
released again, e. g. by a releasing tool. 

The first end portion of the core member as 

45 mentioned above may follow a direct path from the 
exit of the Bowden tube to a fastening location of 
the guide means. Alternatively, the first end portion 
of the core member may be engaged with a core 
member fastening means which is stationary with 

so respect to the pushing member guide means and 
extends into recess means of the pushing member. 
These recess means must be such as to permit 
axial play to the pushing member with respect to 
th pushing member guid means. 

55 Th pushing memb r may b biased by resil- 

ient means toward the pushing member closing 
position. Thes r sili nt means may b provid d 
by a pressurized fluid within the working chambers, 
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which pressurized fluid acts onto the pushing 
member through a valv body xposed to the 
pressurized fluid. 

Th pushing member may b integral with 
valve body shaft means of the valve means. Alter- 
natively, the pushing member may be in abutting 
engagement with valve body shaft means of the 
valve means. This latter embodiment is preferable 
in view of easily connecting the Bowden cable with 
th cylinder piston unit. 

The pushing member has a Bowden cable side 
end face. This end face may be located inside a 
guide means cavity of the guide means. Then, the 
Bowden cable extends into the guide means cavity 
and the connection means between the Bowden 
cable and the cylinder piston unit are automatically 
protected. 

The fluid flow passage means may extend 
across the piston member through at least one of 
th piston member and the piston rod. In such an 
embodiment, the valve means may be controllable 
through an axial bore of the piston rod, and the 
pushing member guide means may be provided at 
least partially inside the axial bore of the piston 
rod. 

According to a preferred embodiment, how- 
ever, the fluid flow passage means comprise an 
external bypass of the cylinder unit. Then, the 
valve means may be provided at an end of the 
cylinder unit remote from the piston rod. This em- 
bodiment is most convenient, when the end of the 
cylinder unit remote from the piston rod is station- 
ary with respect to an object, which object carries 
the operating mechanism of the Bowden cable. 
This is particularly true for chair columns in which 
the seat member is fastened to the cylinder at the 
cylinder end which is remote from the piston rod. 
The piston rod is in such case free of any connec- 
tion with the actuating mechanism and the Bowden 
cable is substantially stationary with respect to the 
group of components comprising the cylinder unit 
and the chair seat. 

The pushing member, when arranged at the 
end of the cylinder remote from the piston rod is 
preferably substantially coaxial with the cylinder 
unit axis. 

The cylinder unit may comprise a tubular ex- 
tension extending beyond a terminal plug member 
accommodating the valve means. A spacer sleeve 

mow tfirtn Ka *\*±*s*\**\****s.^*\**+*4 ...:j-U:_ ik. .U. .1 — - 
mwj n i*t<u> uwuuiiiiiiuuuiiAJ mil ill I ll IO lUULHCM BA* 

tension axially adjacent the terminal plug member, 
and this spacer sleeve may be used as a part of 
th guide means for the pushing member. Prefer- 
ably, a guid sle v is ins rt d into th spac r 
sleev . It is, how ver, also possible that the spac r 
sleeve dir ctly guides the pushing member and 
that th core member is fast n d to th spac r 
member. The tubular extension may b part of th 



cylinder unit itself, . g. it may b an xtension of 
an xternal cylinder of th cylinder unit which 
forms tog ther with an internal cylinder of th cyl- 
inder unit a bypass path int rconn cting two work- 

5 ing chambers. Alternatively, the tubular extension 
may be also a part of a protection tube which 
surrounds the cylinder unit. 

The cylinder piston unit may be a pneumatic or 
hydropneumatic spring which even in locked con- 

w dition has still some spring characteristics in at 
least one axial direction. 

Further, the cylinder piston unit may be a hy- 
draulic or hydropneumatic locking device. By a 
hydraulic locking device we understand particularly 

75 a cylinder piston unit in which both ends of the 
cylinder unit are provided with an opening such 
that the piston rod extends through one of these 
openings, and a piston rod extension having a 
diameter equal to the diameter of the piston rod 

20 extends through the other end. Such a hydraulic 
locking device is e. g. known from U.S. Patent 
4,785,921. Even in such a locking device one of 
the working chambers may be exposed to resilient 
means. These resilient means may be provided by 

25 a pressurized gas. In the latter case, one can 
designate the cylinder piston unit as a 
hydropneumatic locking device. 

The cylinder piston unit may be used as a 
positioning unit for at least one of a seat member 

30 or a back rest member of a chair. In this case, the 
Bowden cable operating mechanism may be pro- 
vided on the chair at a position accessible to a 
person sitting on the chair. 

According to a further aspect of the present 

35 invention, a preassembled actuating device unit 
comprises the pushing member guide means, the 
pushing member and the Bowden cable with the 
first end portion of the core member being fas- 
tened to the guide means and the first end portion 

ao of the tube member being supportable by the 
pushing member. Then, the guide means may be 
shaped for fastening engagement with the cylinder 
piston unit. 

The various features of novelty which char- 
45 acterize the invention are pointed out with particu- 
larity in the claims annexed to and forming a part 
of the disclosure. For a better understanding of the 
invention, its operating advantages and specific ob- 
jects attained by its use, reference should be had 
50 to the accompanying drawings and descriptive 
matter in which there are illustrated and described 
preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

Th invention will be explained in greater detail 
her after with r f r nc to mbodiments shown in 
the accompanying drawings in which 
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Fig. 1 shows a chair column with a lockabt 
gas spring and with an actuating de- 
vic in combination with th gas 
spring; 

Hg. 2 shows the bottom end of the gas 
spring with a bottom valve and a part 
of the actuating mechanism, said bot- 
tom end of Fig. 2 corresponding to 
the upper end of the gas spring of 
Fig. 1; 

Fig. 3 shows the actuating device of Fig. 1 in 
more detail in a position correspond- 
ing to the locking position of the gas 
spring; 

Fig. 4 shows the actuating device of Fig. 3 in 
a position corresponding to the unloc- 
king position of the gas spring; 

Fig. 5 shows in diagrammatic view a further 
embodiment of a gas spring with an 
actuating device attached thereto; 

Fig. 6 shows a still further embodiment of 
the gas spring with the actuating de- 
vice attached thereto; 

Fig. 7 shows a still further embodiment of 
the gas spring with the actuating de- 
vice attached thereto and 

Fig. 8 shows a still further embodiment of a 
gas spring with the actuating device 
attached thereto. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In Fig. 1 a stand tube 30 of a chair column is 
shown. This stand tube 30 is fastened to a base 
plate 31 or a plurality of legs by which the chair 
column rests on a bottom face. 

A gas spring 32 is inserted into the stand tube 
30. The gas spring 32 comprises a piston rod 12 
which is supported by a bottom plate 33 of the 
stand tube 30 through a ball bearing 34 such that 
the piston rod 12 is freely rotatable with respect to 
the stand tube 30. The lower end of the piston rod 
12 is secured in axially upward direction with re- 
spect to the bottom plate 33 by a spring clip 35 or 
the like. 

The gas spring further comprises a cylinder 8 
with a piston rod guiding and sealing unit 14 at the 
lower end thereof. The piston rod 12 passes 
through this guiding — nd scaling unit 14 and Is 
connected inside the cylinder 8 with a piston mem- 
ber 13. The piston member 13 divides the cavity 
within the cylinder 8 into two working chambers 37 
and 38. Th s working chambers ar fill d with a 
pressurized gas. The two working chamb rs 37 
and 38 are interconnected through an annular by- 
pass channel 39 surrounding th cylinder and de- 
fined between an inner tube member 40 and an 



outer tube m mber 41 of th cylind r. The annular 
bypass passag 39 is connected with the working 
chamber 38 through a radial bor of the inner tube 
member 40 provided at 42 and is connect d to th 

5 other working chamber 37 through a valve unit 15 
provided at the upper end of the cylinder 8. In Fig. 
1, the valve unit 15 is closed. This means that the 
two working chambers 37 and 38 are separated 
from each other and the piston rod 12 is thereby 

70 locked with respect to the cylinder 8. Due to the 
fact that the working chambers 37 and 38 are filled 
with a pressurized gas, a certain resiliency of the 
piston rod 12 with respect to the cylinder 8 may 
exist. 

rs At the upper end of the cylinder 8 a seat 

member 43 is fixed to a conical end portion 44 of 
the cylinder 8 by a corresponding conical bore 45. 
At the lower side of the seat member 43 there is 
provided a Bowden cable operating mechanism 19 

20 which is connected through a Bowden cable 4 with 
the valve unit 15 such as to act onto a pushing 
member 5, which pushing member 5 acts through 
a mutual abutment onto a valve pin 16. When a 
person wants to adapt the height of the chair 

25 column to its personal requirements, this person 
may act onto the operating mechanism 19 such as 
to open the valve unit 15. Then pressurized gas 
can flow between the working chambers 37 and 38 
and the height of the chair column can be varied. 

30 The pressurized gas within the working chambers 
37 and 38 acts onto the cross-sectional area of the 
piston rod 12 such that in response to opening of 
the valve unit 15, the cylinder 8 is moved upwards 
by the biasing action of the pressurized gas. The 

35 pressure of the pressurized gas is adapted to the 
weight of the person sitting on the seat member 43 
so that the weight of the person is substantially in 
balance with the expelling force exerted by the 
pressurized gas onto the piston rod 12. Such, the 

40 person sitting on the seat can easily adjust the 
height of the chair column to the personal require- 
ments and can after having adjusted the desired 
height close the valve unit 15 again by releasing 
the Bowden cable operating mechanism 19 with 

45 the result that the selected height of the chair 
column is fixed. For more details of gas springs 
reference is made to the U.S. Patent 4,756,496 and 
the European Patent Publication 483 806 A1 . 

In Fig. 2 one can see more details of the valve 

gg unit 15. The valve uniL 15 is piuviueu within a 
terminal plug 47 of the cylinder 8. This terminal 
plug closes the upper end of the working chamber 
37. The annular bypass passage 39 is connected 
with th working chamber 37 through a radial bore 

55 48 and a valve chamber 49. The valv pin 16 is 
integral with a valve body and is guided within the 
t rminal plug 47 through annular sealing members 
51 and 52. Valv body 50 is provided with a 
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section 98 of reduced diameter. When th valv 
body 50 is pr ssed downwards against th action 
of th pressurized gas within th working chamber 
37 by downward pushing of th valv pin 16 t the 
s ction 98 of reduced diameter crosses the lower 
annular sealing member 52 such that the annular 
bypass passage is connected for fluid flow through 
th radial bore 48 and the valve chamber 49 with 
th working chamber 37. Then, the working cham- 
bers 37 and 38 as shown in Fig. 1 are intercon- 
n cted for free gas passage, and height adjustment 
can be performed. One can further see from Fig. 2 
that the pushing member 5 acts on the valve pin 
16 such that by pushing downwards the pushing 
member 5 the valve pin 16 can be pressed down- 
wards and the valve unit 15 can such be opened. 
The pushing member 5 is connected with the 
Bowden cable 4. The connection of the Bowden 
cable 4 with the pushing member 5 will be de- 
scribed in more detail with reference to Figs. 3 and 
4. The Bowden cable 4 comprises a flexible tube 
m mber 53 and a core member 54 guided within 
th flexible tube member 53. The tube member 53 
is received by a bore 55 of the pushing member 5. 
This bore 55 is equal to or somewhat larger in 
diameter than the outer diameter of the flexible 
tube 53 so that the end portion 56 of the flexible 
tub 53 is laterally guided by the bore 55. The end 
face of the end portion 56 of the tube member 53 
is axial ly supported by the bottom face 59 of the 
bor 55. An end portion 57 of the core member 54 
extends beyond the end portion 56 of the flexible 
tube 53. This end portion 57 of the core member 
54 is provided with a fastening member 18. The 
fast ning member 18 is anchored within a slot 60 
of a guide sleeve 3. This guide sleeve 3 is in- 
tended for axially guiding the pushing member 5 
along the axis A. The guide sleeve 3 is stationary 
with respect to the cylinder 8, as will be described 
later in more detail. 

The end portion 57 of the core member 54 
passes through a slot 10 of the pushing member 5. 
This slot extends along the total length of the 
pushing member 5 and intersects with the bore 55. 
Th guide sleeve 3 is received within a cavity 61 
stationary with respect to the cylinder 8 and can be 
inserted into this cavity 61 as described later in 
more detail. 

When the guide sleeve 3 is still outside the 
cavity 61 during an intermediate phase of assem- 
bly, the end portion 56 of the flexible tube member 
can be inserted into the bore 55 and the end 
portion 57 of the core member 54 can be posi- 
tioned within th slot 10. Then, th pushing m m- 
ber 5 can be inserted into th guide sleeve 3 and 
the fastening m mber 18 can b insert d into the 
fast ning slot 60 of th guide si v 3. Th n, the 
assembly consisting of the pushing member 5, the 



guide sleeve 3, the flexible tube member 53 and 
the flexible core member 54 can be inserted into 
th cavity 61 and can b s cur d th r in. Th 
operating mechanism 19 for th Bowden cabl 

5 comprises a bracket 63 which can be fastened to 
the lower side of the seat member 43 in Fig. 1. On 
this bracket 63 an operating lever 64 is rotatably 
mounted. An end portion 65 of the flexible tube 
member 53 is supported by the bracket 63, and an 

io end portion 66 of the core member 54 is fastened 
to the operating lever 64 by a fastening member 
67. The operating mechanism 19 may be preas- 
sembled with the Bowden cable 4 in the preassem- 
bling phase in which the pushing member 5 and 

75 the guide sleeve 3 are preassembled with the end 
portion 57 of the core member 54 and the end 
portion 56 of the tube member 53. Thus, one can 
provide a preassembly comprising the Bowden ca- 
ble 4, the complete operating mechanism 19, the 

20 pushing member 5 and the guide sleeve 3. For 
completing the combination of the gas spring 32 
with the preassembled actuating device designated 
in its totality by 70, it is only necessary to insert 
the guide sleeve 3 into the cavity 61 and to fasten 

25 the guide sleeve 3 within this cavity 61 . 

The cavity 61 is provided by a spacer sleeve 7. 
This spacer sleeve 7 extends inside a prolongation 
71 of the cylinder 8 between the terminal plug 47 
as shown in more detail in Fig. 1 and a radially 

30 inwards directed flange 72 of the prolongation 71. 
The upper end portion of the spacer sleeve 7 is 
provided with a plurality of recesses 6 distributed 
about the axis A. The guide sleeve 3 is provided at 
its upper end as shown in Fig. 3 with a plurality of 

35 segments 2 which are resilient in radial direction. 
These resilient segments are shaped as radially 
outward directed projections which can enter into 
the recesses 6. The segments 2 are provided with 
tapered faces 17 which can engage, when the 

40 guide sleeve 3 is axially inserted into the cavity 61 
the radially inward directed flange 72 so that the 
segments 2 are deflected radially inwards in re- 
sponse to further axial movement of the guide 
sleeve 3. Finally, the segments 2 snap into the 

45 recesses 6 and below the radially inward directed 
flange 72 such that the guide sleeve 3 is then 
axially and angularly fixed with respect to the spac- 
er sleeve 7. The spacer sleeve 7 is on the other 
hand also axially and angularly fixed with respect 

go to the prolongation 71 of tfw cylinder 8. it is io be 
noted that according to Fig. 3, the lower end face 
of the pushing member 5 is opposite to the upper 
end face of the valve pin 16. 

For opening th valve unit 15 as shown in Fig. 

55 2, it is necessary to press the valve pin 16 down- 
wards by downward movement of the pushing 
m mber 5. For obtaining a downward mov ment of 
the pushing member 5 the operating I ver 64 is 
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rotated with respect to the bracket 19 in the dir c- 
tion of arrow 73. As a r surt thereof th nd portion 
66 of th core m mb r 54 is prolonged with re- 
spect to th nd portion 65 of th tub memb r 53. 
Correspondingly, the end portion 57 of the core 
member 54 is shortened with respect to the end 
portion 56 of the flexible tube member 53. As the 
fastening member 18 is stationary with respect to 
the guide sleeve 3 and the guide sleeve 3 is 
stationary with respect to the cylinder 8, the shor- 
t ning of the core end portion 57 results necessar- 
ily in a downward movement of the pushing mem- 
ber 5 at the support face 59. Thus, the pushing 
member 5 slides downward along the guide face 9 
of the guide sleeve 3 and acts onto the valve pin 
1 6 such as to open the valve unit 1 5. This is shown 
in Fig. 4. Fig. 4 shows the Bowden cable 4 in full 
lines, when the operating lever 64 has been rotated 
in the direction of arrow 73 in the valve opening 
sense and shows in dotted lines the position of the 
Bowden cable, when the operating lever 64 is in its 
r st position as shown in Fig. 3. 

It should be observed that the width of the slot 
10 is preferably smaller than the diameter of the 
bore 55 thus that the position of the end portion 56 
of the flexible tube 53 is secured. It is sufficient, 
when the width of the slot 10 is equal to or prefer- 
ably somewhat larger than the diameter of the core 
member 54. 

It should be noted also that the slot 60 must 
have a first section 60* accommodating the fasten- 
ing member 18 of the core member 54 and a 
second section 60" of reduced width so that the 
fastening member 18 is located at the transition 
between the two sections. When preassembling the 
actuating device 70 one can combine the Bowden 
cable 4 with the pushing member 5 before entering 
the pushing member 5 into the guide sleeve 3. 
Hereupon, the pushing member 5 may be inserted 
into the guide sleeve 3 from the lower end thereof 
as shown in Fig. 3 and the fastening member 18 
may be laid into the slot 60'. A preassembly secur- 
ing means may be provided for maintaining the 
coherence of the pushing member 5, the guide 
sleeve 3 and the end portions 56, 57 of the 
Bowden cable 4 until inserting the guide sleeve 3 
into the cavity 61. Securing means may be pro- 
vided e. g. by a plug fictionally inserted into the 
lower end of the guide bore 9 of the guide sleeve 3 
or by a selt-adhesive tape, it is easily understan- 
dable that other methods of assembling are possi- 
ble. So it is possible to insert in a first step the 
pushing member 5 into the guide sleeve 3, then to 
insert th nd portions 56 and 57 of the Bowden 
cable 4 into the bor 55 and the slot 10, respec- 
tively, then to bend th nd portion 57 of th cor 
memb r 54 into the slot 60 of th guid sle v 3 
and then to provide the fastening m mb r 18 at th 



end of the end portion 57 of the cor member 54. 

In Fig. 5 ther is shown a modified gas spring 
32a. For mor d tails it is r ferr d to Fig. 4 of th 
Europ an Patent Publication 483 806A1. Analogous 
5 parts are designated with the same reference nu- 
merals as in Figs. 1 to 4 supplemented by the 
index a. 

In the embodiment of Fig. 5, the passage 39a 
interconnecting the working chambers 37a and 38a 

10 extends through the piston member 13a. The valve 
member 50a is shown as a disc-shaped valve 
member, may be replaced, however, by a valve 
body as shown in Fig. 2 at 50. The valve body 50a 
is here integral with the valve pin 5a. The valve pin 

75 5a extends through an axial bore 77a of the piston 
rod 12a. It is easily understandable that the working 
chambers 38a and 37a can be interconnected by 
pressing downwards the valve pin 5a and the disc- 
shaped valve body 50a. The cavity accommodating 

20 the guide sleeve 3a is provided by enlarging the 
diameter of the bore 77a at 61a. The guide sleeve 
3a is axially fixed by an elastic securing ring 78a. 
The end portion 56a of the flexible tube 53a is 
provided with a nipple 79a inserted into the bore 

25 55a. In this embodiment, the guide sleeve 3a may 
be preassembled with the Bowden cable 4a by 
entering the fastening member 18a into the slot 
60a of the guide sleeve 3a. Then the guide sleeve 
3a may be inserted into the cavity 61a in such 

30 orientation that the nipple 79a finds its way into the 
bore 55a and the end portion 57a of the core 
member 54a finds its way into the slot 10a. Here- 
upon, the guide sleeve 3a may be secured by the 
securing ring 78a. The lower end of the cylinder 8a 

35 is provided with a fastening eye 80a, and the upper 
end of the piston rod 12a is provided with a fasten- 
ing ring 81a having pivot pins 82a. In the embodi- 
ment of Fig. 5 it is indicated that the working 
chambers 37a and 38a may be filled with a liquid. 

40 in this case, a floating separating wail 84a may be 
provided for separating the working chamber 38a 
from compensation chamber 85a filled with a pres- 
surized gas. The floating wall 84a may also be 
provided within the working chamber 37a and sep- 

45 arate working chamber 37a from a volume of pres- 
surized gas. 

The embodiment of Fig. 6 is very similar as 
compared with the embodiment of Fig. 5. The only 
differences are as follows: The valve pin 16b is 

so separated trom the pushing member bb, as it was 
shown in the embodiment of Figs. 1 to 3. In this 
embodiment of Fig. 6, the preassembled actuating 
device may be preassembled as was discussed 
with r ference to Figs. 1 to 4. Th n, th guid 

55 sleeve 3b may again b inserted into th cavity 
61 b and fastened therein. 

Th mbodim nt of Fig. 7 is again v ry similar 
to the embodiments of Figs. 5 and 6. In the em- 
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bodiment of Fig. 7, th pushing member 5c is 
again integrally coherent with the valve body 50c. 
Th guide sleev has been liminat d. Th piston 
rod 12c is provided with a slot 88c. In this m bodi- 
ment, the operating mechanism 19c may be preas- 
sembled with the Bowden cable 4c and the nipple 
79c. The end portion 56c of the flexible tube mem- 
ber 53c can here be entered into the piston rod 
bor 77c while guiding the end portion 57c of the 
cor member 54c through the slot 88c of the piston 
rod 12c. So, the nipple 79c can be entered into the 
bor 55c and the end portion 57c of the core 
member 54c can be entered into the slot 88 c. 
Finally, the fastening member 18c can be secured 
in a recess 60c adjacent the slot 88c of the piston 
rod. 

The embodiment of Fig. 8 is very similar to the 
embodiments of Figs. 5 to 7. The differences are 
as follows: The end portion 56d of the flexible tube 
53d is seated on support face 59d of the bore 55d. 
The end portion 57d of the core member 54d is 
provided with an eyelet 90d which can be entered 
through the bore 55d into a prolongation 91 d of the 
bor 55d, which prolongation has a reduced diam- 
eter. A fastening pin 92d passes through a diamet- 
rical bore 93d of the piston rod 12d. This fastening 
pin 92d passes also through an elongated diamet- 
rical hole 94d of the pushing member 5d. Further, 
it passes through the eyelet 90d. The Bowden 
cable 4d can be connected to the pushing member 
5d by inserting the eyelet 90d into the prolongated 
bore 91 d and the end portion 56d of the flexible 
tub 53d into the bore 55d until abutting the sup- 
port face 59d. Then, the fastening pin 92d can be 
inserted into the diametrical bore 93d and through 
the elongated hole 94d and the eyelet 90d. When 
the operating lever 64d is rotated in the direction of 
arrow 73d t the end portion 57d of the core member 
54d extending beyond the support face 59d is 
shortened. This means that the pushing member 
5d must be pushed downwards against the action 
of the pressurized fluid within the working cham- 
bers 37d and 38d. This is possible due to the 
v rtically elongated shape of the hole 94d passing 
through the pushing member 5d. 

One can recognize that in all embodiments as 
described before the end portion of the Bowden 
cable can be entered into a cavity structure and is 
fully protected against external mechanical loads. 
Moreover, one can see that minimum space is 
r quired for the introduction of the Bowden cable 
into the respective cylinder piston unit. 

It is to be noted that in the embodiment of Fig. 
3, the actuating m chanism 70 can be s parated 
from th cylinder piston unit 32 by urging the 
s ctions of the guide sleeve 3 radially inwards and 
thereafter withdrawing th guid si v 3 from th 
cavity 61. In th embodiment of Fig. 6, th disas- 



sembling can be performed in removing the secur- 
ing ring 78b and thereafter withdrawing th guid 
sleev 3b from th cavity 61b. 

While specific embodiments of th inv ntion 
5 have been shown and described in detail to illus- 
trate the application of the inventive principles, it 
will be understood that the invention may be em- 
bodied otherwise without departing from such prin- 
ciples. 

w The reference numerals in the claims are only 
used for facilitating the understanding and are by 
no means restrictive. 

Claims 

75 

1. An actuating device in combination with a loc- 
kable cylinder piston unit, 
said cylinder piston unit (32) comprising a cyl- 
inder unit (8) having a cylinder unit axis (A) 

20 and two ends and defining a cylinder cavity 

(37,38) therein axially between said two ends, 
said cylinder piston unit (32) further comprising 
a piston rod (12) axially movable through at 
least one of said two ends, a piston unit (13) 

25 connected to said piston rod (12) inside said 

cylinder cavity (37,38) and separating two flu- 
id-filled working chambers (37,38) from each 
other inside said cavity (37,38), fluid flow pas- 
sage means (39,48,49) interconnecting said 

30 two working chambers (37,38), valve means 

(16,50,98) allocated to said fluid flow passage 
means (39,48,49) for selectively opening or 
closing said fluid flow passage means 
(39,48,49), said valve means (16,50,98) being 

35 operatively connected with a pushing member 

(5) having a pushing axis (A), said pushing 
member (5) being guided by pushing member 
guide means (3) along said pushing axis (A), 
said fluid flow passage means (39,48,49) being 

40 opened through said valve means (16,50,98) in 

response to pushing said pushing member (5) 
between a pushing member closing position 
and a pushing member opening position, said 
actuating device (70) comprising a Bowden 

45 cable (4) having a first end portion (56,57) in 

operational connection with said pushing mem- 
ber (5) and a second end portion (65,66) in 
operational connection with a Bowden cable 
operating mechanism (19), said Bowden cable 

so (4) comprising a flexible tube member (53) and 

a flexible core member (54) guided within said 
flexible tube member (53), said flexible tube 
member (53) having a first end portion (56) 
adjac nt said first nd portion (56,57) of said 

55 Bowden cable (4) and said flexibl cor mem- 

ber (54) having a first end portion (57) adjacent 
said first nd portion (56,57) of said Bowden 
cable (4), said first end portion (56) of said 
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flexibi tub m mber (53) being supported in a 
direction substantially parallel to said pushing 
axis (A) by said pushing m mb r (5), said first 
end portion (57) of said cor member (54) 
being fastened by fastening means (18,60) 
substantially fixed with respect to said pushing 
member guide means (3) at least in a direction 
parallel to said pushing axis (A). 

2. An actuating device as set forth in claim 1 f 
said first end portion (57) of said core member 
(54) extending beyond said first end portion 
(56) of said tube member (53), said first end 
portion (57) of said core member (54) extend- 
ing through internal core member passage 
means (55,10) of said pushing member (5) 
between an exit of said tube member (53) and 
said fastening means (18,60). 

3. An actuating device as set forth in claim 1 or 
2, 

said tube member (53) being supported by a 
tube member support face (59) of said pushing 
member (5), said support face (59) being sub- 
stantially orthogonal with respect to said push- 
ing axis (A). 

4. An actuating device as set forth in claim 3, 
said tube member support face (59) being 
adjacent lateral positioning means (55) posi- 
tioning said first end portion (56) of said tube 
member (53) with respect to said pushing 
member (5) in directions transverse to said 
pushing axis (A). 

5. An actuating device as set forth in one of 
claims 1 to 4, 

said first end portion (56) of said tube member 
(53) being received by a bore (55) of said 
pushing member (5), which bore (55) is sub- 
stantially parallel or coaxial with respect to said 
pushing axis (A), said bore (55) having a bot- 
tom face (59) providing a support face (59) for 
said tube member (53) and a side face acting 
as lateral positioning means for said first end 
portion (56) of said tube member (53), internal 
core member passage means (10) extending 
inside said pushing member (5) between said 
tube member support face (59) and said fas- 
tening means (18,60). 

6. An actuating device as set forth in one of 
claims 2 to 5, 

said cor m mb r passag means (10,55) 
comprising a laterally open slot (10) of said 
pushing member (5). 



7. An actuating device as set forth in on of 
claims 1 to 6, 

said first end portion (56a) of said tube mem- 
ber (53a) b ing provid d with a tube memb r 
5 support sleeve (79a) supported by said push- 

ing member (5a). 

a An actuating device as set forth in one of 
claims 2 to 7, 

10 said first end portion (57) of said core member 

(54) extending directly from said first end por- 
tion (56) of said tube member (53) toward a 
fastening location (18,60) radially outside said 
pushing member (5) and stationary with re- 

75 sped to said pushing member guide means 

(3). 

9. An actuating device as set forth in claim 8, 
said first end portion (57) of said core member 
20 (54) extending from said first end portion (56) 

of said tube member (53) toward said fastening 
location (18,60) along a path inclined with re- 
spect to said pushing axis (A). 

25 10. An actuating device as set forth in one of 
claims 1 to 9, 

said pushing member guide means (3) com- 
prising a guide sleeve (3), said guide sleeve 
(3) being inserted into a guide sleeve receiving 

30 cavity (61) of said cylinder piston unit (32), a 

fastening means location (18,60) for said first 
end portion (57) of said core member (54) 
being provided on said guide sleeve (3), said 
guide sleeve (3) being fastened within said 

35 guide sleeve receiving cavity (61). 

11. An actuating device as set forth in claim 10, 
said guide sleeve (3) being fastened within 
said guide sleeve receiving cavity (61) by 

40 snapping engagement means (2,6) of said 

guide sleeve (3) and said guide sleeve receiv- 
ing cavity (61) mutually engageable in re- 
sponse to inserting said guide sleeve (3) into 
said guide sleeve receiving cavity (61). 

45 

12. An actuating device as set forth in claim 10 or 
11. 

said guide sleeve (3) being provided with at 
least one projection (2), said projection (2) 
50 being engageable and preferabiy snapptngiy 

engageable into a recess (6) adjacent said 
guide sleeve receiving cavity (61). 

13. An actuating d vice as set forth in on of 
55 claims 1 to 5 and claim 8, 

said first end portion (57d) of said core mem- 
b r (54d) being ngaged with a cor m mb r 
fastening means (92d) stationary with respect 
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to said pushing member guid m ans (776) 
and extending into recess m ans (94d,91d) of 
said pushing m mber (5d), said recess means 
(94d t 91d) permitting axial play to said pushing 
member (5d) with respect to said pushing s 
member guide means (776). 

14. An actuating device as set forth in one of 
claims 1 to 13, 

said pushing member (5) being biased by re- w 
silient means toward said pushing member 
closing position. 

15. An actuating device as set forth in claim 14, 
said resilient means being provided by a pres- 
surized fluid within said working chambers 
(37,38), said pressurized fluid acting onto said 
pushing member (5) through a valve body (50) 
exposed to said pressurized fluid. 

16. An actuating device as set forth in one of 
claims 1 to 15, 

said pushing member (5a) being integral with 
valve body shaft means of said valve means 
(5a,50a). 

17. An actuating device as set forth in one of 
claims 1 to 15, 

said pushing member (5) being in abutting 
engagement with valve body shaft means (16) so 
of said valve means (16,50,98). 

18. An actuating device as set forth in one of 
claims 1 to 17, 

said pushing member (5) having a Bowden 35 
cable side end face inside a guide means 
cavity of said guide means (3), said Bowden 
cable (4) extending into said guide means cav- 
ity. 

40 

19. An actuating device as set forth in one of 
claims 1 to 18, 

said fluid flow passage means (39a) extending 
across said piston member (13a) through at 
least one of said piston member (13a) and said 45 
piston rod (12a), said valve means (5a,50a) 
being controllable through an axial bore (77a) 
of said piston rod (12a), said pushing member 
guide means (3a) being provided at least par- 
tially inside said axial bore (77a) of said piston so 
rod (12a). 

20. An actuating device as set forth in one of 
claims 1 to 18, 

said fluid flow passag means (39,48,49) com- 55 
prising an external bypass (39) of said cylinder 
unit (8), said valve m ans (16,50,98) b ing 
provided at an end of said cylind r unit (8) 



remote from said piston rod (12). 

21. An actuating d vie as s t forth in claim 20, 
said pushing member (5) b ing substantially 
coaxial with said cylinder unit axis (A). 

22. An actuating device as set forth in claim 20 or 
21, 

said cylinder unit (8) comprising a tubular ex- 
tension (71) extending beyond a terminal plug 
member (47) accommodating said valve 
means (16,50,98), a spacer sleeve (7) being 
accommodated within said tubular extension 
(71) axially adjacent said terminal plug mem- 



25. An actuating device as set forth in one of 
claims 1 to 24, 

said cylinder piston unit (32) being a position- 
ing unit for at least one of a seat member (43) 
or a back rest member of a chair. 

26. An actuating device as set forth in one of 
claims 1 to 25, 

said Bowden cable operating mechanism (19) 
being provided on said chair (43) at a position 
accessible to a person sitting on said chair 
(43). 

27. For a combination of a lockable cylinder piston 
unit (32) and an actuating device (70) thereof, 
said cylinder piston unit (32) comprising a cyl- 
inder unit (8) having a cylinder axis (A) and two 
ends and defining a cylinder cavity (37,38) 
therein axially between said two ends, said 
cylinder piston unit (32) further comprising a 
piston rod (12) axially movable through at least 
one of said two ends, a piston unit (13) con- 
nected to said piston rod (12) inside said cyl- 
inder cavity (37,38) and separating two fluid- 
filled working chambers (37,38) from each oth- 
er inside said cylinder cavity (37,38), fluid flow 
passag means (39,48,49) int rconnecting said 
two working chambers (37,38), valve means 
(16,50,98) allocated to said fluid flow passage 
means (39,48,49) for s lectively op ning or 
closing said fluid flow passage means 



75 ber (47), said spacer sleeve (7) accommodat- 

ing said guide means (3). 

2a An actuating device as set forth in one of 
claims 1 to 22, 
20 said cylinder piston unit (32) being a pneu- 

matic or hydropneumatic spring. 

24. An actuating device as set forth in one of 
claims 1 to 22, 
25 said cylinder piston unit (32) being a hydraulic 

or hydropneumatic locking device. 
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(39,48,49), said vatv means (16,50,98) being 
operativeiy connected with a pushing member 
(5) having a pushing axis (A), said pushing 
memb r (5) b ing guid d by pushing m mber 
guide means (3) along said pushing axis (A), 5 
said fluid flow passage means (39,48,49) being 
opened through said valve means (1 6,50,98) in 
response to pushing said pushing member (5) 
between a pushing member closing position 
and a pushing member opening position, 10 
said actuating device (70) comprising a 
Bowden cable (4) having a first end portion 
(56,57) in operational connection with said 
pushing member (5) and a second end portion 

(55.56) in operational connection with a 75 
Bowden cable operating mechanism (19), said 
Bowden cable (4) comprising a flexible tube 
member (53) and a flexible core member (54) 
guided within said flexible tube member (53), 

said flexible tube member (53) having a first 20 
end portion (56) adjacent said first end portion 

(56.57) of said Bowden cable (4) and said 
flexible core member (54) having a first end 
portion (57) adjacent said first end portion 
(56,57) of said Bowden cable (4), said first end 25 
portion (56) of said flexible tube member (53) 
being supported in a direction substantially 
corresponding to said pushing axis (A) by said 
pushing member (5), said first end portion 

(57) of said core member (54) being fastened 30 
by fastening means (18,60) substantially fixed 
with respect to said pushing member guide 
means (3) at least in a direction parallel to said 
pushing axis (A), 

a preassembled actuating device unit (70) 35 
comprising said pushing member guide means 
(3), said pushing member (5) and said Bowden 
cable (4) with said first end portion (57) of said 
core member (54) being fastened to said guide 
means (3) and said first end portion (56) of 40 
said tube member (53) being supportable by 
said pushing member (5), said guide means 
(3) being shaped for fastening engagement 
with said cylinder piston unit (32). 
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